Keywords
May-Thurner syndrome (MTS) is rare condition thought to occur due to an anatomical variation. In MTS, there is left iliac vein compression by the right iliac artery and lumbar spine resulting in left lower limb deep venous thrombosis. The authors report a rare cause of MTS postarterial intervention. They describe the unusual case of an Asian man who presented with acute left lower limb deep venous thrombosis 5 days following left common iliac artery angioplasty and stent insertion. Computed tomographic (CT) venogram demonstrated the left iliac vein compression by the left iliac artery stent. Successful recanalization of the thrombosed iliac vein was achieved with a combination of pulse spray thrombolysis and rheolytic mechanical thrombectomy, followed by angioplasty and stent placement in the iliac vein. There was rapid and complete resolution of symptoms. This report illustrates the use of complementary imaging modalities and a multidisciplinary team approach to achieve a successful technical and clinical outcome following an unusual case of MTS postarterial intervention and the subsequent successful endovascular management.
Introduction
May-Thurner syndrome (MTS), an infrequent cause of left lower limb deep venous thrombosis (DVT), occurs due to the right common iliac artery (CIA) overlying and compressing the left common iliac vein (CIV) against the lumbar spine. [1] [2] [3] Most patients are asymptomatic. When symptomatic, they present acutely with unilateral leg swelling or pain that improves with elevation and worsens with prolonged standing. The main risk factors include prolonged immobilization and surgical interventions for gynecological and abdominal conditions. 4,5 MTS is a rare cause of lower limb DVT.
We present a case of MTS following endovascular treatment of a left CIA occlusion and review the current available literature on this rare occurrence.
Case Report
A 57-year-old Asian man presented with symptoms of worsening claudication and rest pain (Rutherford IV class) of 1-week duration. He had decreasing claudication distance to 15 to 20 m and new-onset rest pain, requiring increasing amounts of analgesia. He was a chronic smoker with cardiovascular comorbidities including diabetes mellitus, hypertension, hyperlipidemia, ischemic heart disease, and peripheral vascular disease. His blood investigations were normal. Pre-procedure duplex ultrasound study revealed an occluded left CIA and focal chronic wall-adherent thrombus in the left external iliac vein (EIV). Computed tomographic (CT) angiogram confirmed the duplex ultrasound results of a left CIA occlusion.
The patient underwent an uneventful left CIA angioplasty and primary stenting with 7 × 37 mm Life Stream balloon-expandable stent (Bard). The left CIA occlusion was crossed subintimally via a retrograde femoral artery access. Prior to deployment of the balloon-expandable stent, the occlusion was predilated with a 5-mm Mustang balloon (Boston Scientific Corporation) to aid passage of the stent delivery system through the occluded segment. Manual compression was used to achieve hemostasis of the femoral artery access. The patient's critical limb ischemia symptoms improved post-procedure, and he was discharged home with dual antiplatelet therapy for 1 month. Five days post-procedure, he was readmitted with acute left lower limb swelling and pain. His left thigh and calf were edematous in keeping with phlegmasia alba dolens (►Fig. 1). Duplex ultrasound showed extensive acute DVT involving the left CIV, EIV, common femoral vein (CFV), and superficial femoral veins (SFV), as well as the below-knee deep veins. There was extensive thrombosis of the long saphenous vein and partially thrombosed in the calf (►Fig. 2a-e). On CT of the pelvis, the left CIV caliber was focally effaced where it traverses the stented left CIA and lumbar spine. The extensive iliofemoral DVT began upstream to the point of venous compression adjacent to the iliac artery stent, with thrombus seen extending into the inferior vena cava (IVC). The constellation of findings was suggestive of MTS. In view of acute extensive DVT, the patient was proceeded for early endovascular treatment (►Fig. 2f).
On-table ultrasound showed occlusion of the left CFV, SFV, and below-knee deep veins. As such, decision was made to obtain intravenous access via the left popliteal vein (PV) where a 10F vascular sheath was inserted. Intraoperative venogram demonstrated extensive intravenous thrombus in the PV, CFV, and SFV (►Fig. 3a). After insertion of COOK Celect IVC filter (Cook Medical) via transjugular access, the patient underwent pulse spray thrombolysis (10 mg rTPA; 35 minutes dwell time) and rheolytic mechanical thrombectomy with 8F Zelante DVT AngioJet peripheral thrombectomy system (Boston Scientific Corporation) of the thrombosed left iliofemoral veins. Intravascular ultrasound (IVUS) and catheter venogram confirmed the iliac vein stenosis at the level of the CIA stent (►Fig. 3b). IVUS was also used to guide the aforementioned thrombus removal.
After clot removal, angioplasty of the left CIV was performed with 16 × 40 mm ATLAS balloon catheter (BARD Peripheral Vascular), followed by stenting of the left CIV with 16 × 100 mm Sinus-Obliquus stent (Optimed) and post-dilated with the same ATLAS balloon. There was uninterrupted in-line contrast flow from the PV through the CIV upon completion of the procedure (►Fig. 4a). Intravenous ultrasound demonstrated venous patency showing increased patent intravenous area in the left CIV (Figs. 4b, c) .
This was subsequently confirmed on duplex ultrasound post-procedure showing a patent stent in the left CIV with complete recanalization of all the deep and superficial left lower limb veins (►Figs. 5a-e). There was immediate improvement in left lower limb swelling post-procedure and complete resolution of symptoms on discharge (►Figs. 6a, b) .
Postoperatively, the patient was commenced on therapeutic low-molecular-weight heparin (LMWH) (Clexane), thromboembolic deterrent (TED) stockings, and calf pumps. A thrombophilia screen performed to exclude an underlying prothrombotic tendency was negative. The patient was discharged with antiplatelet therapy.
Discussion
May-Thurner syndrome, otherwise known as iliac vein compression syndrome, was first described by May and Thurner in 1957. 1 They found that the left CIV developed focal vascular thickening at the point where the overlying right CIA crossed it. Cockett and Thomas also reported the relationship between iliac vein compression and postthrombotic syndrome, and hence this condition is also known as "Cockett syndrome." 2 Risk factors for MTS include female sex, immobilization, contraceptive use, trauma, postpartum period, contraceptive therapy, gynecological, and abdominal surgery. 3, 6 The MTS prevalence is estimated to be between 18 and 49% of patients presenting with lower extremity DVT. 7 However, it is likely an underestimation as most patients are asymptomatic. Though venography and IVUS are the most sensitive investigations, they are often underutilized due to their invasive nature. [8] [9] [10] Computed tomography venogram is the optimal noninvasive imaging modality for diagnosis but can also be used for posttreatment monitoring. 11, 12 Choi et al reported 92.9% predictive accuracy of CT venogram for identifying venous occlusion within 6 months of catheter-directed thrombolysis. 11 IVUS has the added advantage of correlating age of thrombus, identifying collateral formation and measuring intravenous pressures in addition to ensuring accurate guidewire and stent placement during endovascular treatment. 10, 12, 13 Treatment options include endovascular or open surgical procedures. Anticoagulation with open thrombectomy has been proven ineffective with a high rate of recurrence. Surgery is reserved for patients who fail endovascular therapy. Endovascular therapy has become the mainstay of treatment for MTS and involves catheter-directed-thrombolysis and angioplasty, followed by stent insertion. 3, 7, [14] [15] [16] In this case, our patient had a duplex ultrasound study that demonstrated nonocclusive thrombus in the left external iliac vein. In hindsight, this finding could have alerted us to prophylactically anticoagulate the patient with LMWH in the immediate postarterial interventional period until the patient was able to completely mobilize. This could have reduced the risk of precipitating propagation of venous thrombosis. May-Thurner syndrome postarterial interventions have previously been described in the literature (►Table 1). The clinical presentation of patients who develop provoked MTS depends on the type and location of the extrinsic compression. Symptom onset may occur days to years after surgery and either CIV may be compressed. [16] [17] [18] [19] [20] Our case highlighted the importance of being cognizant to this rare but potentially devastating complication that can present days following the index procedure. This case illustrates the successful multidisciplinary team approach between vascular surgeons, vascular interventional radiologists, and hematologists, drawing experiences from different specialties to attain a positive outcome. This case also highlights the role of invasive and noninvasive imaging modalities to diagnose and treat MTS.
Conclusion
Our report highlights the use of complementary imaging modalities and a multidisciplinary team approach to achieve a successful technical and clinical outcome following a rare case of MTS postarterial intervention. The authors are of the opinion that endovascular specialists should be cognizant of this rare but important cause of lower limb DVT and familiarize themselves with effective endovascular management techniques as described in this report.
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